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Guess  who 
just  won  two 
record  breaking 
contracts 
every  software 
company 
would  give  its 
eye  teeth  for? 

Enable. 

Enable? 

Enable. 


On  Monday,  February  24,  following  a  hotly  contested  10-month 
competition,  the  IRS  announced  one  of  the  largest  integrated 
software/hardware  contracts  ever  granted :  15,000  laptop  com¬ 
puters,  each  one  with  Enable,  from  the  Software  Croup. 

Now,  for  the  first  time,  every  IRS  field  auditor  will  have  laptop 
power  to  access  home  office  mainframe  data,  search  records, 
revise  tax  statements,  and  turn  out  final  reports.  On  the  spot. 

On  Friday,  February  28,  following  what  may  be  the  most 
rigorous  selection  and  testing  process  ever  conducted,  the  U.S. 
Air  Force  awarded  an  even  larger  contract  for  microcomputer 
software  and  hardware.  Again,  the  integrated  software  chosen 
was  Enable. 


processing,  spreadsheet,  DBMS,  graphics  and  telecommunica¬ 
tions.  All  tightly  integrated  with  common  commands  for  easy 
transfer  of  data  from  file  to  file,  desk  to  desk,  office  to  office. 

Further,  thanks  to  Enable's  menu  generator,  system-wide 
macros  and  procedural  language,  the  entire  system  can  be 
customized  for  non-technical  users,  giving  them  easy  access  to 
Enable's  enormous  capabilities  without  the  heavy  training  usually 
required  for  such  power. 

All  confirming  a  growing  awareness  among  users  in  govern¬ 
ment  and  industry  alike:  there's  integration,  and  then  there's 
Enable  integration. 

Efficient,  effective,  and  hard  at  work  for  AT&T,  Hughes  Aircraft, 


Tape  coated  with  Du  Pont  Chromium  Dioxide 

This  compact  cartridge*  is  a  major  Thanks  to  Du  Pbnt  chromium  dioxide, 

innovation  in  computer  tape  technology.  It  the  18-track  tape  has  a  recording  density  of 

holds  20%  more  data  than  a  standard  10  W'  about  38,000  bytes  per  inch— six  times 

reel.**  Yet  it  takes  only  one-fourth  the  storage  higher  than  the  current  industry  standard, 

space.  This  higher  density  makes  it  possible  to  pack 

A  key  reason  for  this  increase  in  storage  more  than  a  reel  of  data  into  the  compact 

capacity  is  the  chromium  dioxide  magnetic  4"  x  5"  cartridge  you  see  above, 
crystal.  The  higher  density  also  contributes  to 


In  this  much  space. 

On  chromium  dioxide  tape. 


stores  20%  more  data  in  75%  less  space. 

an  improved  data  transfer  rate  of  3  MBytes  tape  made  with  Du  Pbnt  chromium  dioxide, 

per  second  So  now  you  can  process  infer-  For  more  information,  write  Du  Font 

mation  more  than  twice  as  fast  as  before.  Company,  Room  X50261 ,  Wilmington,  DE 

Du  Font  not  only  invented  chromium  19898,  or  call  302-992-2246. 

dioxide  but  is  committed  to  developing  its 
use  in  new  magnetic  recording  applications, 
including  high  density  data  tape.  So  when 
buying  data  cartridges,  make  sure  you  ask  for 

Du  Pbnt  Chromium  Dioxide 


Looking  for  a  printer  so 
versatile  it’s  like  getting  two 
printers  for  the  price  of  one? 


You  need 
a  Brother. 


■ssKsass.  *  Twiimter  5. 

Dai5',wh,;c!  and 

time  n^pffiS  than  you  e^T manned.  Dot  fUatllX  computer  you’ve  ever  heard  of.  Not  to  mendon 

printer.  v^^^^vnteproffam~ 

Whkh  means  duu  when  you  need  crisp,  high  resolu-  The  Twinriter  5  even  has  an  expandable  buffer  memory, 

tion  graphics  or  draft  copy  in  a  drop-dead  rush,  it’s  a  racy  So  while  it  finishes  printing  one  job,  you  can  start  the 
140  cps  dot  matrix.  Then,  when  you  need  letter-perfect  next  on  your  computer, 
correspondence  —  even  with  the  graphics  -  the  Twinriter  Of  course  the  TwmriterS  reaUyd 

5  blossoms  into  a  full-featured  daisy  wheel  with  over  job  when  you  put  it  to  work.  Sodrof 
twenty  typefaces  to  choose  from.  Brother  dealer  and  try  it  or  contact:  Bi 

And  changing  from  one  mode  to  the  other  couldn’t  be  Corp.,  8  Corporate  Place,  Piscatawaj 
simpler.  Because  the  Twinriter  5  switches  from  daisy... 
to  dot...and  back  again  at  the  mere  touch  of  a  button. 

Brother’s  latest  wonder  also  gives  you  special  effects  y  U  W  VB  flfair 
that  don’t  require  special  instructions  just  to  use  them.  IV^Io 

Underlining,  for  example.  Superscripts  and  subscripts.  We put  our  reputation  on  paper. 

Bold  printing  and  proportional  spacing.  Whatever  it  takes 

to  put  together  consistently  professional-looking  docu-  Brother  Industries,  Ltd.,  Nagoya,  Japan, 
ments  time  after  time. 


job  when  you  put  it  to  work.  So  drop  in  at  your  nearest 
Brother  dealer  and  try  it  or  contact:  Brother  International 
Corp.,  8  Corporate  Place,  Piscataway,  NJ  08854. 


brother 


Brother  Daisy  Wheel  Printers  Brother  Twinriter  5 
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Name  Of  The  Game 


The  old  rules  on  system  price/performance  ratios  could  be  on 
theirway  out.  It  may  no  longer  be  cost-effective  to  run  appli¬ 
cations  on  large  systems  in  order  to  take  advantage  of  their 
economies  of  scale.  “Downsizing”  is  the  name  of  the  game 
now,  analysts  at  a  recent  International  Data  Corp.  conference 
have  indicated.  While  some  applications  can  only  be  suited  to 
run  on  mainframe  systems,  these  systems  often  offer  the 
worst  price/performance  ratios  of  all  current  systems.  Many 
common  applications  can  be  brought  down  to  smaller  systems 
such  as  superminis,  minis  and  personal  computers  that  offer 
very  good  price/performance  ratios,  IDC  noted. 

If  in  fact  these  economies  of  scale  hold  true,  as  they  certain¬ 
ly  seem  to,  organizations  will  need  to  adjust  their  planning 
and  purchasing  strategies.  Part  of  the  slowdown  in  personal 
computer  purchases  has  been  attributed  to  organizations  tak¬ 
ing  a  look  at  their  current  micros  and  accompanying  expendi¬ 
tures  from  a  cost-efficient  standpoint  and  finding  them  ineffi¬ 
ciently  used.  Bringing  applications  down  to  the  PCs  will 
increase  usage  and  efficiency  —  a  persuasive  argument  in 
selling  management  on  equipment  purchases.  The  possible 
benefits  from  this  downsizing  strategy  could  prove  difficult  to 
ignore  and  could  also  prove  a  real  competitive  advantage. 

A  further  argument  for  off-loading  more  work  on  to  PCs  is 
the  downward  cost  structure.  Prices  that  on  some  micros  are 
estimated  to  go  as  low  as  $1,000,  may  soon  become  no  more 
than  commodity  items.  Even  the  price  for  the  IBM  Personal 
Computer  AT  compatible  systems  are  expected  to  start  sliding 
due  to  new,  more  sophisticated  chip  sets  and  the  new  Intel 
Corp.  386  microprocessor. 

While  this  will  undoubtedly  wreak  havoc  with  the  smaller 
vendors  and  even  cause  sleepness  nights  for  those  bigger 
players  who  have  never  successfully  made  it  into  the  market, 
it  should  prove  a  real  windfall  for  buyers. 

On  The  Technology  Front 

Although  little  seems  to  be  happening  on  the  technology 
front  these  days,  at  least  one  new  buzzword  is  beginning  to 
crop  up.  Compact  Disk-Read  Only  Memory  (CD-ROM)  ap¬ 
pears  to  be  heading  for  user  and  market  attention.  The  recent 
CD-ROM  conference  in  Seattle;  sponsored  by  Microsoft 
Corp.,  was  a  positive  step  for  users  as  an  attempt  was  begun 
to  set  standards  and  open  up  formats  for  software  develop¬ 
ment  This  may  be  one  technology  that  will  quickly  move 
from  promise  to  reality.  And  kudos  belong  to  those  involved 
vendors  for  attempting  a  well-thought  out,  strategic  ap¬ 
proach  to  product  development  before  bringing  it  to  market. 


data  base  or  spreadsheet,  products  but  in  my  opinion  it  is  two  years  too  late  its  franchisees,  almost  an  internal  prob-  CD-ROM.  I  was  at  the  Microsoft  LD-KOM 

were  merely  evolutionary.  But  when  because  there  are  just  not  enough  cus-  lem,  and  it  looks  like  that  is  all  worked  conference  and  it  was  absolutely  a  Wood- 

cot  to  the  market,  they  could  not  tomers  to  support  the  number  of  stores,  out  I  believe  they  have  the  financial  stock.  I  was  so  excited  I  bought  a 

iguish  their  software  product  from  So  in  the  past  two  years  there  has  been  wherewithal  to  stay  healthy.  Computer-  $20,000  data  base, 

xjy  else's.  Even  if  they  could,  com-  incredible  price  competition,  and  the  only  land  is  going  to  be  one  of  the  more  inter- 

eating  the  difference  would  require  fix  for  that  was  for  IBM  to  stop  dealer  ex-  esting  sagas  to  watch.  It  seems  like  -Lee  Whitt 


IBM’s  Strategy:  Micro  Revolution  Phase  II 

- ga -  course,  an  attractive  proposition  to  ven-  of  PCs  accessing  mainframes  will  grow  ware  to  take  advanlage  of  its  enhanced 

dors  like  IBM.  that  hope  to  replace  (or  from  under  37*.  in  1984  to  over  73%  in  hardware  capabilities, 
even  displacel  the  current  generation  of  1989.  Indeed,  of  the  1.95  million  IBM  per- 

PCs  in  the  near-future  with  next  genera-  This  is  the  crux  of  IBM's  Trojan  Horse  sonal  computers  shipped  in  1985.  the 

Bu  Dolt  Kutnick  tion  hardware  and  software.  strategy:  rapid  proliferation  of  PCs  in  standard  PC  and  ftrsonal  Computer  XT 
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End  Users  Take  On  New  PC  Tasks 
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Update:  Recent  News  In  The  Microcomputer  Market 
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T  Is  the 
Laptop 

.Market 

‘"Hold? 


The  laptop  market  seems 
always  out  of  reach.  What’s 
needed  is  an  understanding 
of  what  users  want  and  will 
pay  for  and  the  relationship 
between  desktop  and  laptop. 


The  laptop  market 
could  often  be  com¬ 
pared  to  the  water 
held  in  the  dike  by  the 
Dutch  boy’s  finger. 
Many  analysts  believed  the  event 
that  would  open  the  floodgates 
would  be  IBM's  announcement  of 
a  laptop  computer,  precipitated  by 
a  desire  to  meet  the  procurement 
requirements  of  the  Internal  Reve¬ 
nue  Service  laptop  bid  for  field  au¬ 
ditors. 

But  once  again,  IBM  has  shown 
that  gossip  about  its  product  an¬ 
nouncements  —  even  respectable 
guesses  in  publications  like  The 
Wall  Street  Journal  —  are  no 
proof  at  all  that  the  Big  Blue  giant 
is  about  to  pounce.  The  reality  is 
that  big  companies  need  products 
that  address  big  markets  —  or  the 
products  may  not  get  announced 
at  all. 

In  the  case  of  the  laptop  market, 
industry  gurus  came  up  with  three 
theories.  First,  they  expected  IBM 
to  announce  a  laptop  computer 
(code-named  Clam  Shell).  Second, 
they  were  certain  IBM's  new  prod¬ 
uct  would  win  the  giant  IRS  bid 
for  15.000  portable  computers. 


•BY'AMY* 


Third,  they  were  absolutely  con¬ 
vinced  that  if  IBM  entered  the  yet 
unexciting  (another  word  for  rela¬ 
tively  low  volume)  laptop  market, 
it  would  move  explosively  for¬ 
ward,  making  yet  another  fortune 
and  creating  opportunities  for  a 
dozen  smaller  success  stories. 
(Clearly,  the  industry  had  forgot¬ 
ten  such  IBM  nonsuccesses  as 
PCjr  and  the  Portable  PC). 

But  IBM  lost  the  IRS  contract 
to  Zenith  Data  Systems  Corp.  and 
apparently  decided  that  without 
the  pressure  of  the  IRS  rules, 
there  was  no  need  to  announce  a 
laptop  at  that  time. 

Now,  what  is  a  laptop?  Defini¬ 
tions  vary.  For  reference,  let's  dif¬ 
ferentiate  among  desktops,  porta¬ 
bles  and  laptops. 

A  desktop  is  a  F>C  that  stays  at 
home  (that  is,  in  the  office).  It 
weighs  a  lot  (substantially  over  30 
lbs,  plus  printer),  needs  to  be 
plugged  in  and  is  not  designed  to 
be  packed  and  carried  safely  or 

A  portable  or  transportable  is 
designed  to  be  moved,  but  it  still 
weighs  a  lot  (typically  25  lbs  to  30 
lbs.  plus  printer)  and  needs  an 


D.  •  W  O  H  L 


electrical  outlet.  Ergonomics,  par¬ 
ticularly  screen  size  and  position¬ 
ing  flexibility,  may  be  compro¬ 
mised  for  size  and  weight. 

A  laptop  is  a  little  portable,  the¬ 
oretically  small  and  self-contained 
enough  so  you  can  literally  sit  in  a 
plane,  train  or  car  and  use  it  in 
your  lap.  Most  laptops,  however, 
spend  considerable  time  being 
used  on  a  desk  or  table  in  a  hotel 
or  someone  else’s  office.  This 
leads  you  to  wonder  why  laptops 
must  be  battery-operated,  and. 
therefore,  have  lousy  screens  — 
or  be  usable  for  only  an  hour  or  so 
on  the  battery. 

Another  problem  is  the  need  to 
augment  the  heavy  battery  pack 
with  a  heavy  charger/ AC  conver¬ 
tor  for  plug-in  usage.  I  think  I'd 
like  to  see  the  AC-powered  version 
become  standard,  with  battery  op¬ 
eration  optional.  And  could  the 
power  cord  pull  out  from  a  self-re¬ 
tracting  reel  like  the  cords  on  my 
$150  vacuum  cleaner  and  $20  can 

A  laptop  generally  weighs  less 
than  12  lbs.  including  batteries 
and  screen,  but  usually  not  a 
printer.  It  generally  measures  12 


by  15  by  3  in.,  a  size  that  would  fit 
in  a  briefcase,  but  most  users  carry 
laptops  separately,  usually  in  a 
shoulder  case  designed  to  handle 
the  weight  —  the  shoulder  can 
bear  more  than  arm  and  hand 
alone  —  and  to  store  all  those 
weighty  accessories. 

The  last  time  I  took  my  Data 
General  Corp.  DG/One  on  the 
road  for  a  week,  for  example.  I 
needed  to  include: 

•  The  DG/One. 

•  Its  printer. 

•  A  5t4 -in.  diskdrive. 

•  A  recharger. 

•  A  power  cord. 

•  An  extension  cord. 

•  A  3-to-2  plug. 

•  A  clamp-on  high  intensity 
lamp  (the  better  to  see  it  with). 

•  A  spare  battery  pack. 

•  Software. 

•  Extra  diskettes. 

•  Extra  thermal  ribbons. 

1  needed  an  oversized  briefcase 
and  a  folding  cart  to  get  it  to  the 
plane.  Laptop,  ha! 

With  all  that  bulk,  it's  no  won¬ 
der  that  some  hotel  room  PC  users 
throw  in  a  (virtual)  sponge  and  pul 
their  Compaq  Computer  Corp.'s 


Laptops  are  scarcely  a  new  product. 
From  the  lovely  but  expensive  Grid  Sys¬ 
tems  Corp.  Grid  to  the  tiny,  inexpensive 
(but  scarcely  powerful)  Tandy  Corp. 
TRS-80/100.  we  have  seen  lots  of  lap- 
tops  come  and  go.  In  fact,  my  favorite 
laptop  is  one  that  went  —  the  ill-fated 
Convergent  Technologies.  Inc.'s  Work- 


K  certainly  met  my  size  and  weight 
ires.  Unfortunately,  it  functioned  on  a 
jnsical  schedule  that  rarely  coincided 
h  mine.  And  more  importantly,  it  as- 
ned  that  traveling  professionals  think 


Contrary  to  what  some  laptop  designers 
claim,  it  is  unlikely  that  users  want  to  run 
two  separate  computing  environments,  one 
on  the  lap  and  one  at  the  office.  Users  strive 
to  make  the  seam  between  their  computing 
environments  as  invisible  as  possible. 


Catch  Forte’s  new 
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fact  of  th 

were  cheaper,  users  would  buy  more  of 
them.  When  thinking  about  purchasing  a 
second  or  third  machine,  the  buyer  looks 


tionality.  Therefore,  the  cheapest  mi 


Portables  get  slung  into  the  overhead  rack, 
checked  as  baggage  or  left  at  the  airport  club 
while  their  owners  run  a  last-minute  errand. 
Thus,  expensive  portables  become  a  clear 
liability  —  it 's  hard  to  carry  them  around 
and  expensive  to  leave  them  lying  about. 


sumer  pricing  down. 

And  those  little  screens,  dackety  key- 
’  nt  features  make 


ere  are  some  features  that  could 
re  up  the  laptop  market.  Here  is 
re  ideal  laptop,  the  01 


would  pay  cash  on  the  barrelhead  for 

•  Siae:  9  by  12  by  1W  in.  Ismal 
enough  to  be  carried  m  a  briefcase). 

•  Weight:  Not  more  than  5  lbs. 


SUPERMICRO  UPDATE 

Say 

Hello 

To 

32  Bit 
Processors 

•BY‘STAN*KOLODZIEJ' 


The  announcement  of 
the  80386  32-bit  mi¬ 
croprocessor  by  Intel 
Corp.  of  Santa  Clara, 
Calif.,  in  late  1985  is 
shaping  up  as  a  major  advance  in 
future  personal  computer  devel¬ 
opment  and  in  office  computing. 

To  begin  with,  the  fact  that  the 
microprocessor  is  from  Intel  is  sig¬ 
nificant.  IBM  has  all  but  declared 
it  will  incorporate  the  80386  into 
a  new  line  of  office  PCs,  which  it 
will  introduce  sometime  in  1986 
or  early  1987.  It  might  even  be 
sooner  because  Intel  has  hinted  to 
the  press  that  the  80386  will  prob¬ 
ably  be  available  in  quantity  soon¬ 
er  than  expected.  Besides  IBM,  a 
raft  of  other  computer  vendors  in¬ 
cluding  Wang  Laboratories,  Inc., 
Compaq  Computer  Corp.  and  Con¬ 
vergent  Technologies,  Inc.  have 
cpme  forward  with  early  promises 
to  produce  80386-based  units. 

IBM's  commitment  to  the  new 
Intel  microprocessor  promises  fi¬ 
nally  to  produce  an  office  micro¬ 
computer  system  that  will  break 
the  growing  performance  con¬ 
straints  of  the  Intel  8088-  and 
80286-based  microcomputers. 
IBM’s  marketing  clout  will  pro¬ 
vide  a  quantum  leap  in  single  and 
multiple  user  office  computing 
and  compel  software  vendors  to 
create  major  extensions  to  the 


current  MS-DOS/PC-DOS  oper¬ 
ating  systems. 

Just  as  importantly,  it  will  also 
provide  a  major  alternative  to 
those  users  unhappy  with  many  of 
the  Unix-based  32-bit  departmen¬ 
tal  systems  currently  on  the  mar¬ 
ket,  which  more  than  balance  their 
superiority  in  speed  and  memory 
with  lack  of  good,  user-oriented 
software. 

Intel’s  80386  processor  is  im¬ 
portant  for  the  technology  it  will 


bring  to  the  table  as  much  as  the 
marketing  muscle  behind  IBM's 

The  80386  has  been  designed 
for  high  performance  and  multi¬ 
tasking  operating  systems.  In  ad¬ 
dition,  the  80386  can  handle  the 
simultaneous  running  of  multiple 
operating  systems.  Object  code 
compatibility  means  that  the  new 
processor  will  be  able  to  emulate 
and  run  the  enormous  base  of  MS- 
DOS  programs  developed  over  the 


years  for  8088  and  80286  micro¬ 
computer  systems,  at  two  to  three 
times  the  speed  of  the  current 
8088  machines. 

Though  it  will  be  able  to  run 
some  Unix  applications  concur¬ 
rently,  the  80386  will  no  doubt 
help  push  Unix  further  from  office 
computing  into  the  scientific  ap¬ 
plications  comer,  leaving  extend¬ 
ed,  multitasking  MS-DOS  soft¬ 
ware  firmly  in  the  office  driver’s 
seat,  at  the  32-bit  high  end. 
(Though  IBM’s  recently  intro¬ 
duced  Reduced  Instruction  Set 
Computer  (RISC)  engineering 
workstations  support  the  Unix  op¬ 
erating  system,  the  32-bit  RISC 
processor  used  is  based  on  propri¬ 
etary  architecture.  IBM  has  also 
been  ambivalent  about  its  position 
on  RISC’s  future  in  the  office.) 

The  Intel  80386  will  impact 
other  areas  of  an  office  systems 
market  currently  in  flux  at  the  de¬ 
partmental.  end-user  level.  One  of 
the  prime  targets  will  be  the  super¬ 
micro  market,  already  in  a  state  of 
steady  decline  since  its  heyday  in 
the  early  1980s. 

Despite  price  erosion  in  memory 
chips  and  processor  components, 
32-bit  supermicros  are  still  rela¬ 
tively  overpriced,  generally  in  the 
$15,000  to  $30,000  range,  and 
have  experienced  trouble  fitting 
into  the  recent  trend  toward  the 


Ihe-shelf  32-bit  microprocessors  such  ; 


the  office  are  quickly  becoming  ; 


Before  we  can  share  ideas, 
we  have  to  share  information. 


emerge  in  the  near  tuture  ana  tne  numoer 
of  predicted  (at  least  by  Unix  supporters) 
good  Unix  business  programs  fell  far 
short  of  expectations.  Users  have  stayed 
away  from  Unix  in  droves. 

plained  Marty  Cruhn,  vice-president  of 
The  Sierra  Group  in  Tempe.  Ariz.,  "the 
entire  emphasis  was  on  getting  MS-DOS 
capability  on  Unix-based  workstations. 
Just  a  year  ago.  Unix  vendors  were  pre¬ 
senting  Unix  as  an  either/or  situation  in 


CORPORATE  ACCOMPLISHMENTS 

Micros  Polish 
The  Big  Apple 

Having  survived  its  fiscal  crisis.  New  York  City  found 
microcomputers  could  play  an  important  role  in  better 
decision  making  and  increased  productivity. 
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When  Ed  Koch 
was  elected 
mayor  of  the 
City  of  New 
York,  the  larg¬ 
est  city  in  the  U.S.  was  teetering 
on  the  edge  of  bankruptcy.  To¬ 
day,  some  nine  years  later.  New 
York  City  is  solvent.  Although 
most  would  probably  ascribe  the 
turnaround  to  prudent  business 
management  and  some  would  say 
Koch  did  it  all,  there  is  a  cadre 
that  believes  micros  may  have 
played  a  small  role  in  the  present 
fiscal  health  of  New  York  City. 


While  it  is  impossible  to  get  a 
count  of  the  number  of  micros  in 
city  government,  tens  of  thou¬ 
sands  would  not  be  too  far  off  the 
mark.  And  this  is  particularly 
amazing  because,  like  most  mu¬ 
nicipal  governments,  they  were  a 
few  years  behind  the  private  sec¬ 
tor  to  realize  the  importance  of 
the  microcomputer. 

The  global  view  of  computing 
was  foreseen  in  1977  when  the 
Mayor’s  Office  of  Computer 
Plans  and  Controls  was  estab¬ 
lished.  “That  was  in  line  with  the 
changing  DP  philosophy,  when 


the  development  of  micros  was 
beginning  to  explode.  They  were 
beginning  to  be  purchased,  but 
there  were  no  controls.  We  need¬ 
ed  to  know  what  was  coming  in 
so  we  could  avoid  having  a  dupli¬ 
cation  of  effort,”  Calvin  Hewitt, 
computer  systems  manager,  said. 

Prior  to  the  establishment  of 
the  Office  of  Computer  Plans  and 
Controls,  the  Central  Service 
Computer  Center  was  the  hub  of 
computing  for  the  city.  And  as 
happened  with  most  central  corn- 


five  boroughs. 

Before  the  micro  deluge,  com¬ 
puting  power  was  at  least  man¬ 
ageable.  About  seven  years  ago, 
the  micro  made  its  first  inroad  in 
the  city  in  the  guise  of  dedicated 
stand-alone  word  processors. 
But  about  three  years  ago,  mi¬ 
cros  began  to  make  their  mark. 
At  that  time,  staff  members  in 
the  Office  of  Computer  Plans  and 
Controls  realized  their  work  was 
cut  out  for  them.  “You  had  to 
have  people  really  track  things 
because  while  it  was  difficult  to 
iron  in,  you  could 
in,” 
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PC  STORAGE 


Making 
The(^ 
Purchase  £ 
Decision*** 


The  advent  of  the  IBM 
Personal  Computer 
family  has  enticed  a 
host  of  vendors  to 
provide  storage  de¬ 
vices  that  improve  system  perfor¬ 
mance  and  functionality.  There 
are  several  available  options  that 
vary  according  to  the  type  and 
amount  of  storage  required,  physi¬ 
cal  size,  performance,  cost  and 
ease  of  installation.  Various  de¬ 
vices  are  available  from  the  per¬ 
sonal  computer  vendor,  the  sub¬ 
system  vendor  and  the  retailer/ 
dealer,  so  picking  a  supplier  has 
become  a  confusing  task.  The  ulti¬ 
mate  decision  depends  on  the 
proper  combination  of  size,  price 
and  function. 

The  IBM  PC  and  PC  clones  as 
well  as  systems  available  from 
companies  such  as  Apple  Comput¬ 
er,  Inc.  and  Commodore  Business 
Machines,  Inc.  have  traditionally 
lacked  the  necessary  storage  de¬ 
vices  to  meet  user  demands  ade¬ 
quately.  For  example,  the  first  PC 
available  from  IBM  supported  no 
hard  disk  drive.  Consequently, 
some  forward-thinking  individuals 
formed  companies  such  as  Alloy 


D  A  V  I  D  P. 

Computer  Products,  Inc.,  Moun¬ 
tain  Computer,  Inc.  and  Iomega 
Corp.  to  supply  add-on  storage  de¬ 
vices  to  the  growing  PC  user  com¬ 
munity.  These  subsystem  vendors 
have  legitimized  the  personal  com¬ 
puter  as  a  competitive  and  useful 
system  in  the  general  business  and 
scientific  communities. 

To  appreciate  fully  the  evolu¬ 
tion  of  storage  devices  for  person¬ 
al  computers,  it  is  useful  to  exam¬ 
ine  the  current  and  future  state  of 
each  technology  group:  floppy 
disk  drives,  rigid  disk  drives,  tape 
drives  and  the  emerging  remov¬ 
able  and  optical  storage  devices. 
In  addition,  the  user  should  con¬ 
sider  the  trade-offs  of  each  supply 
channel. 

Storage  options  available  di¬ 
rectly  from  the  personal  computer 
vendor  were  originally  confined  to 
the  floppy  disk  drive.  The  market 
for  external  Winchester  disk 
drives  running  on  personal  com¬ 
puters  was  actually  created  by  the 
subsystem  vendor  that  initially  of¬ 
fered  add-on  hard  disks  with  ca¬ 
pacities  of  around  5M  bytes. 
These  devices  were  expensive  and 
bulky,  but  provided  a  previously 


VELLANTE 


unavailable  option  to  users  of  the 
IBM  PC.  The  introduction  of  the 
IBM  Personal  Computer  XT  and 
its  5 'A -in.  10M-byte  Seagate  drive 
marked  one  of  the  first  personal 
computers  that  had  a  hard  disk 
resident  within  the  PC  chassis. 

This  internal  capability  and  its 
relative  ease  of  use  created  a  stan¬ 
dard  within  the  personal  computer 
industry  for  the  lOM-byte  Win¬ 
chester.  The  vast  majority  of  in¬ 
stalled  hard  disks  on  PCs  are  cur¬ 
rently  internal  lOM-byte 
Winchesters  purchased  from  a  PC 
vendor.  This  vendor  is  most  typi¬ 
cally  IBM,  although  others  are 
gaining  popularity. 

The  introduction  of  the  Person¬ 
al  Computer  AT  is  one  obvious 
force  behind  higher  rigid  drive  ca¬ 
pacities,  but  the  AT-compatible 
vendors  will  cull  a  greater  share  of 
the  market  with  the  AT  than  they 
did  with  the  PC  or  the  XT.  This 
has  implications  in  terms  of  the 
types  of  storage  devices  used  on 
the  personal  computer.  Vendors  of 
IBM-compatible  personal  comput¬ 
ers  and  vendors  such  as  Apple  are 
constantly  seeking  ways  of  differ¬ 
entiating  from  IBM:  speed  up  the 


processor,  add  more  main  memo¬ 
ry,  bundle  software  into  the  sys¬ 
tem's  room  and  add  other  options 
such  as  an  internal  printer. 

In  addition,  companies  are  dis¬ 
covering  that  by  offering  combina¬ 
tions  of  storage  devices,  they  can 
vastly  improve  system  perfor¬ 
mance  and  functionality.  Effective 
mixes  of  floppy  drives,  Winchester 
drives  and  cartridge  tape  devices 
present  interesting  considerations 
to  the  end  user. 

A  good  example  of  this  came 
with  the  introduction  of  the  AT. 
The  standard  diskettes  used  in  the 
PC  and  XT  are  not  completely 
compatible  with  the  1.2M-byte 
high  density  drives  used  in  the  AT. 
A  popular  configuration  among 
users  is  to  add  an  optional  XT  or 
PC  drive  into  the  system  box,  thus 
allowing  easy  transfer  of  PC  or  XT 
floppy  files  onto  an  AT.  The  ad¬ 
vent  of  the  "half-height"  form  fac¬ 
tor  has  made  it  possible  to  achieve 
this  solution  effectively  and  still 
allow  room  for  a  Winchester  de¬ 
vice  and  an  internal  cartridge  tape 
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As  high-capacity  and 
low-cost  optical  disk 
memory  systems  for 
personal  computers 
move  rapidly  into  the 
marketplace,  standards  and  new 
design  technology  continue  to 
evolve  for  components  such  as 
drives  and  media. 

Optical  disk  systems  offer  enor¬ 
mous  storage  advantages  for  mi¬ 
cros  over  previous  media.  Besides 
huge  memory  capacities,  laser 
disks  have  a  virtually  limitless  life¬ 
span  and  because  the  read  head 
mechanism  does  not  touch  the 
disk  itself,  head  wear  and  head 
crashes  are  rare.  In  addition,  the 
heads  are  not  affected  by  magnetic 
fields. 

Interest  in  new  storage  device 
technology  for  micros  has  cen¬ 
tered  on  the  following  six  types  of 
optical  data  disks/drive  devices: 

•  Digital  Optical  Disks,  which 
record  and  read  by  means  of  laser 
beams  and  associated  electronic 
circuitry. 

•  Compact  Disk  Read-Only 
Memory  (CD-ROM),  which  are 
4.72  in.  (120  mm)  in  diameter,  pre¬ 
recorded  and  designed  for  easy 


•  Optical  Read-Only  Memory 
Disks,  which  are  slightly  larger 
than  CD-ROM  at  5.25-in.  (133.3 
mm)  in  diameter.  Unlike  CD-ROM, 
optical  ROM  media  typically  oper¬ 
ates  in  applications  where  faster 
access  is  important. 

•  Write-Once  Disks,  which  are 
used  for  archiving  and  fast-access 
playback  of  very  large  data  bases. 
They  offer  permanence,  very  high 
information  density  and  random 
access  to  recorded  information. 

•  Erasable  Optical  Disks,  which 
can  be  written,  read,  erased  and  re¬ 
written  repeatedly  without  practi¬ 
cal  limitation,  just  like  a  magnetic 
disk. 

•  Multifunctional  Optical  Disks 
and  Drives,  which  can  read,  write 
and  erase  on  all  three  types  of  me¬ 
dia  —  optical  ROM  disks,  write- 
once  disks  and  erasable  optical 
disks. 

Optical  disk  storage  technology 
for  micros  has  matured  rapidly 
over  the  past  several  years.  A 
number  of  new  applications  are 
now  feasible,  awaiting  commercial 


development  and  market  assess¬ 
ment.  Integrated  systems  are  now 
being  built  that  allow  a  microcom¬ 
puter  to  use  all  of  the  listed  optical 
formats  with  one  peripheral  device 
including  audio,  video,  read-only 
digital,  write-once,  prerecorded 
and  erasable  media. 

Current  activity  among  media 
and  drive  manufacturers  is  leading 
to  the  establishment  of  standards 
for  disk  design,  formats,  speeds, 
densities  and  readout  methods. 
Such  standardization  will  be  criti¬ 
cal  to  the  proliferation  of  this  effi¬ 
cient  and  new  economical  micro 
storage  method. 

■  Digital  Optical  DUlu 

There  are  three  categories  of 
optical  storage  products:  erasable, 
write-once  and  prerecorded.  Each 
of  these  products  is  recorded  and 
read  by  means  of  laser  beams  and 
associated  electronic  circuitry. 
Digital  optical  disks  may  be  used 
to  store  any  form  of  written  or  en¬ 
coded  information,  drawings, 
charts  or  photographs. 

In  the  write  mode,  a  laser  beam 
forms  a  small  pit  on  the  surface  of 
a  digital  optical  disk,  representing 


a  data  bit  For  reading,  a  lower 
power  laser  signal  scans  the  disk 
to  sense  the  presence  of  these  pits 
reflectively.  While  the  process  is 
basically  the  same  for  the  listed  va¬ 
rieties  of  digital  optical  disks, 
there  are  important  differences  in 
capacity,  format,  access  rates  and 
application  between  disk  types. 

KnowledgeSet  Corp.,  formerly 
known  as  Activenture  Corp.,  of 
Monterey,  Calif.,  for  instance,  has 
recently  “developed  the  world's 
first  digital  optical  disk  encyclope¬ 
dia  in  conjunction  with  Grolier 
Electronic  Publishing,"  Steven 
D’Annolfo,  Activenture's  product 
marketing  engineer,  stated.  The 
entire  text  of  the  21-volume  Gro¬ 
lier  Academic  American  Encyclo¬ 
pedia  now  resides  on  a  CD-ROM 
for  access  using  the  latest  CD- 
ROM  drives  manufacturered  by 
companies  such  as  Sony  Corp.  and 
Hitachi  Ltd. 

The  text  is  displayed  by  Acti¬ 
venture's  Knowledge  Retrieval 
System  (KRS).  This  system  allows 
information  to  be  accessed  by  top¬ 
ic,  similar  to  a  book's  Table  of 
Contents  or  through  reference  to 
a  subject  found  in  an  index. 
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PC  Color  Monitor 


get  mainframe 
color  graphics 


PCOX/GRAPHICS,  how  else?  * 

It’s  really  quite  easy 
Just  slip  our  PCOX/GRAPHICS"board 
into  a  single  slot  of  your  IBM*  PC,  XT,  AT  caw 

orcompatible.Andyoucanrunmainfiame  ^ 

graphics  software  like  SAS-Graph*  GDDM7 
DISSPLA"and  others.  notl 

PCOX/GRAPHICS  offers  you  true  S3G 
terminal  emulation. 

All  in  M  color 
And  it  works  with  either  a 
high-resolution  IBM  Enhanced 
Color  Display  or  a  standard  — " 


v  We  could  go  on,  and  we  will.  In  our  brochure. 

Fbr  your  copy  and  the  name  of  your  nearest  CXI 
distributor;  call  (800)  225-PCOX.  In  California, 
call  (415)  424-0700. 

Or  send  in  the  coupon,  and  we’ll  have 
an  answer  to  you  in 
no  time. 

.  .^«35S£»s1, 


Life-sized 

COBOL 

n 

When  properly 
applied,  standards 
in  the  data 
processing 
industry  are 
beneficial  to  the 
users  of  DP 
systems. 

SORT  10,000  100-byte  records  in  43  seconds. 

Load  10,000  100-byte  keyed  records  in  36  seconds. 
Compile  a  10,000  line  program  in  76  seconds. 
Search  a  10,000  line  source  file  in  16  seconds. 

Corp.  (IDC),  forecasts  in  their  1984  re¬ 
search  report.  Optical  Disk  Strategies  for 
Electronic  Publishers,  “by  1990,  the 

U.S.  installed-base  of  read-only  optical 
disk  players  |including  compact  audio 
disk  CD-ROM  and  single  and  multiuser 
video  disk-based  systems)  in  publishing 
applications  will  reach  742,700  units." 

In  addition.  IDC.  Framingham.  Mass., 
predicts  that  “the  market  for  read/write 
and  erasable  optical  storage  systems  will 
reach  over  $8.7  billion  in  1990." 

The  drive  and  media  technologies 
needed  to  bring  these  multifunction  5'A- 
in.  drives  to  market  are  now  under  devel- 
opment  at  many  high-tech  manufactur¬ 
ing  companies,  especially  the  ones 

Hundred-line  COBOL  programs  are  common  In  bench-  size  of  32Kb.  The  Interactive  symbolic  debugger  works 

mark  tests.  In  real  life,  you  deal  in  thousands  of  Hnes.  So  on  j«ur  native  generated  code,  instead  of  requiring  an 

does  REAUA.  Interpreted  version.  The  full-screen  editor  imposes  no 

REAUA  is  the  fastest  micro  COBOL  It  can  handle  the  big-  limrtson  tes,z*  ___  D_A11A 

gest  files.  But  speed  and  capacity  are  only  the  basics.  The  The  programs  you  write  are  yours  to  distribute:  REAUA 

compiler.  GSA-certified  at  the  high  level,  offers  IBM  VS  charges  no  run-time  or  royalty  fee. 

ties,  many  firms  signed  development 
agreements  with  their  competitors,  like 
the  recently  signed  development  agree¬ 
ment  between  3M  Co.  and  Optimem. 

agreements.  Company  A  will  agree  to  de¬ 

velop.  for  instance,  a  drive  capable  of 

sucti  as  inline  PEBFOBM  and  ENO  IF  higbqualty 

COBOL  programs  can  call  DOS.  C.  and  assembler  subrou-  phone  support.  Automatic  shipment  of  upgrades,  free 
tines,  as  well  as  accessing  BIOS  functions  via  the  for  the  first  year.  An  introduction  to  the  independent 

reading  and  writing  to  Company  B’-s  eras¬ 
able.  write-once  and  read-only  optical  me¬ 
dia. 

Company  B  will  then  supply  Company 

Get  Realistic  about  COBOL. 

A  with  volume  quantities  of  magneto-op¬ 
tic  disks  as  well  as  write-once  and  read-  1 
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Just  how  important  is  back¬ 
up,  anyway? 

There  once  was  a  super¬ 
visor  of  a  word  processing 
department  whose  opera¬ 
tors  did  all  the  text  processing  for 
an  entire  $90  million  company  us¬ 
ing  an  IBM  8100.  One  day  the  sys¬ 
tem  went  down.  With  the  aid  of 
some  IBM  field  engineers,  both  in 
person  and  over  the  telephone  at  2 
a.m.,  a  system  dump  was  per¬ 
formed  and  revealed  that  the 
read/write  head  had  crashed.  The 
next  day  the  damaged  parts  were 
replaced.  The  field  engineers  in¬ 
formed  the  supervisor  they  were 
ready  to  put  the  backup  floppy 
diskettes  back  into  the  system. 
The  supervisor  asked,  "What 
backup  floppy  diskettes?” 

Perhaps  such  poor  planning 
sounds  too  ludicrous.  It  may  in¬ 
deed  be  ludicrous,  but  it  is  also  too 
true.  The  supervisor  went  oi 
become  an  analyst  in  the  MIS 
partment  and  part  of  her  job 
to  teach  people  to  use  microc 
puters.  She  taught  her  students 
very  well,  and  she  always  included 
a  lecture  on  the  importance  of 
backup.  She  asked  to  remain 


anonymous  to  protect  whatever 
credibility  she  has  retained. 

Backing  up  information  on  mi¬ 
crocomputers  has  taken  on  an  im¬ 
portance  that  really  wasn’t  fore¬ 
seen  five  years  ago.  In  1981, 
microcomputers  were  an  oddity  in 
most  companies.  The  IBM  Person¬ 
al  Computer  had  just  been  an¬ 
nounced.  Here  and  there  the  occa¬ 
sional  techies  or  farsighted 
accountants  might  have  had  an 
Apple  Computer,  Inc.  Apple  II  or 
Commodore  Business  Machines, 
Inc.  Commodore  64  on  their 
desks.  Even  those  who  bought  the 
original  PC  rarely  had  more  than 
256K  bytes  of  random-access 
memory  (RAM). 

But  by  1986,  all  that  has 
changed.  The  personal  computer 
without  a  hard  disk  is  now  rarely 
seen;  today  most  business  person¬ 
al  computers  are  configured  with 
at  least  640K  bytes  of  RAM.  and 
the  30M-byte  hard  disk  is  now 
standard  on  IBM’s  Personal  Com¬ 
puter  AT. 

What  is  turning  the  tide  toward 
backup  is  not,  however,  the  size  of 
memory  or  storage.  The  critical 
need  for  backup  is  pointed  up  by 


what  is  being  stored  on  hard  disks. 
Key  business  information,  now 
recognized  as  a  corporate  asset,  is 
residing  unprotected  on  those 
30M-byte  disk  drives.  And  most 
MIS  staffers  are  aware  that  hard 
disk  drives  are  much  more  vulner¬ 
able  to  environmental  disasters 
than  their  counterpart  floppies. 

Most  microcomputer  users  to¬ 
day  acknowledge  the  importance 
of  backup.  But  along  with  that  re¬ 
alization  is  the  reality  that  backing 
up  to  floppy  diskettes  is  time-in¬ 
tensive  and  can  result  in  machine 
downtime. 

As  an  antidote  to  the  tedium  in¬ 
volved  with  floppy  disk  backup  of 
the  critically  important  data  stored 
on  hard  disk,  many  third-party 
vendors  are  coming  out  with  rela¬ 
tively  inexpensive,  easy-to-use  and 
often  portable  tape  backup  sys¬ 
tems.  In  addition,  some  computer 
hardware  vendors  are  offering 
their  equipment  with  optional  in¬ 
ternal  backup  systems. 

Backup  storage  for  microcom¬ 
puters  is  available  in  many  shapes 
and  forms.  The  most  common 
methods  employ  magnetic  media: 
floppy  diskettes,  fixed  hard  disks. 


removable  hard  disks  and  magnet¬ 
ic  tape.  A  hard  disk  drive  with  a  re¬ 
movable  disk  offers  both  the  stor¬ 
age  capacity  of  a  fixed  disk  drive 
and  the  transportability  of  a  floppy 
disk. 

However,  the  cost  of  a  remov¬ 
able  drive  is  considerably  higher 
than  that  of  a  fixed  Winchester 
drive,  and  the  reliability  of  a  re¬ 
movable  hard  disk  is  uncertain,  ac¬ 
cording  to  Richard  Newsome,  ex¬ 
ecutive  vice-president  of  Sysgen, 
Inc.,  the  Fremont,  Calif.,  manufac¬ 
turer  of  tape  drives.  For  this  rea¬ 
son,  streaming  tape  backup  seems 
to  be  the  method  of  choice  for 
most  users. 

"Streaming  tape  runs  continu¬ 
ously  as  the  disk  is  backed  up.  For 
example,  a  streaming  tape  drive 
using  an  industry-standard  ‘4 -in. 
cartridge  can  record  data  at  up  to 
5M  bytes/min.  In  addition, 
streaming  tape  subsystems  cost 
about  one  half  the  price  of  hard 
disk  drives  and  offer  extensive 
storage  capacities,  typically  up  to 
60M  bytes,”  Newsome  explained. 

Until  recently,  the  appeal  of 
streaming  tape  subsystems  was 
hampered  by  the  lack  of  standards 


Computer  system 
with  such  speed  and  power,  you 
can  easily  share  it  with  a 
colleague. 

Or  with  most  everybody  in 
your  department. 

Or  even  with  the  entire 


The  trend  in  PC  applications 
today  is  toward  allowing  several 
people  to  use  them  concurrently. 
Unlike  most  PCs.  1 

The  Sperry  PC/TC  however, 
has  the  power  to  support  up  to 
nine  users  under  Xenix"  It's 


users  can  share  the  most  expen¬ 
sive  resources -memory,  disk 
and  printers. 

Not  a  bad  arrangement  for  a 
department  in  which  people  are 
working  side  by  side.  Using  the 
same  kind  of  applications  and 
the  same  kind  of  data. 

What  if  you  need  a  network? 

If  nine  connections  aren't 
enough,  the  Sperry  PC/IT  will 
gladly  host  its  own  local  area 
network. 

Up  to  56  people,  using  any 
IBM-compatible  PC  and  any 
MS” -DOS  program  concurrently, 
can  be  connected.  And  share  an 
array  of  printers  and  disks,  on  as 
many  as  eight  additional  data/ 
print  server  PCs. 

Want  to  talk  speed? 

■  We  asked  Intel 
to  provide  us  with 
a  new,  faster 
version  of  the 
fastest  microchip 
available— the  80286.  The  result 
is  what  our  engineers  call  a 
“screamer":  a  machine  45%  faster 


PC/IT  provides  up  to  5Mb  of 
memory,  and  up  to  80Mb  of  hard 
disk  storage. 

Aword  about  software 

The  Sperry  PC/IT  is  fully  indus¬ 
try  compatible.  In  fact,  both 
MS-DOS  and  Xenix  are 
available. 

So  you  can  choose  from  the 
thousands  of  MS-DOS  programs 
already  in  circulation,  while  still 
being  prepared  for  the  emerging 
Xenix  boom. 

The  new  Sperry  PC/TE  It 
takes  a  back  seat  to  no  one. 

For  further  information,  call 
toll-free  1-800-547-8362,  and  ask 
for  Information  Kit  #94. 

Or  write  Sperry  Corporation, 
Dept.  100,  Box  500,  Blue  Bell,  PA 


-SPERRY 


asis.  but  he  sees  networking  as 
le  method  of  choice.  “One  of 
le  critical  pieces  of  networking 


backing  up  the  riles.'’  he  said. 

While  most  of  those  surveyed 
look  to  tape  backup  to  save 


Sotfsyourjobtofind 

that  one  factory  managernent  system  that  will 
satisfy  everyone  in  the  company 


ttfe  knowwhat  itb  like,  trying  to 
find  a  factory  management  system  thatU 
meet  everyoneb  needs. 

It  can  beareal  headache. 

But  before  you  consider  doing 
anything  drastic,consider  MANMAN:  torn 
ASK  Computer  Systems. 

Itt  a  comprehensive,  adaptable 
and  fully  integrated  foctory  management 
information  system. 


and  coordinate  every  MRPI1  task,  but 


From  purchasing  to  pa; 
rvice.From  controlling  ma 


For  all  the  company^  decision 


Which  means  that  everyone  in  your 
company  is  going  to  like  it 

Managers,  for  example,  will  find 
that  MANMAN  not  only  lets  them  control 


(from  past  due  accounts  toWIP  inventory 
value),  alerts  you  to  when  the  limits 
have  been  exceeded  and  even  shows  you 
what  action  to  take 

MANMAN  will  also  appeal  to  every 

Everyforeman. 

1  Everypurchasingagent 

And  everyone  ^se  in  the  company 
who  has  a  special  way  of  working  that!; 
already  working 

MANMAN  wont  change  that 


Its  built-in-business  policy 
variablesflet you adaptthe system  to 
vourunkiuewayofdoingbusiness. 

And  its  modular  desigi  lets  you  So  if  you've  been  agoni 


theyte  already  int^tated). 

Finally  those  who  arent  used  to 
computers-be  they  on  the  factory  floor 
ormtheexecutivesuite-willquickly  _ 
get  used  to  MANMAN.Thanks  to  its  easy 
conversation-style  format  helpful  help 
features,  and  a  comprehensive  user 
trainingprogram. 

M^be  thatb  why,  for  more  than  a 
decade,  MANMAN  has  been  satisfying  the 
needs  of  manufecturers  all  over  the  world. 


ASK 


factory  rmno^ement 
manageable. 


MICRO  ft  MINI  LINKS 


Protocol 

Conversion 

For 

Micros 


•BY’NEAL'CHECKOWAY' 


A  s  users  demand  more 
A  '  power  at  the  desk- 
/  m  top,  the  search  con- 
/  ft  tinues  for  links  be- 
X  tween  microcompu¬ 

ters  and  minicomputers,  often 
through  the  use  of  protocol  con- 

For  many  small  businesses,  de¬ 
partments  or  work  groups  looking 
for  computing  power  on  some¬ 
thing  smaller  than  a  mainframe, 
IBM's  answer  has  been  the  System 
34/36/38  minicomputers.  Sys¬ 
tem/34,  with  its  large  installed 
base,  offers  multitasking  and  sup¬ 
ports  up  to  16  locally  attached  ter¬ 
minals  and  a  maximum  of  64  re¬ 
mote  devices. 

System/34’s  younger  and  more 
powerful  cousin,  System/38,  is  a 
general-purpose  data  processing 
system  featuring  advanced  archi¬ 
tecture  and  support  for  a  full 
range  of  interactive  workstation 
applications  as  well  as  traditional 
batch  applications. 

For  users  seeking  more  power, 
IBM  introduced  System/36, 
which  provides  up  to  32  local  de¬ 
vices  and  64  remote  devices.  Run¬ 
ning  under  the  SSP  operating  sys¬ 
tem  (like  the  other  members  of 
this  processor  family),  System/36 
provides  memory  expansion  op¬ 
tions  ranging  from  40M  bytes  to 
800M  bytes. 

While  the  System/36  has  met 


criticism  for  its  multiuser 
throughput  and  user  response 
times,  it  is  still  IBM’s  best-selling 
offering  for  departmental  proces¬ 
sors  —  that  is,  systems  that  func¬ 
tion  as  links  or  midpoints  between 
mainframe  and  micro  computing. 

David  Moschella.  director  of 
Systems  Research  at  International 
Data  Corp.  (IDC),  Framingham, 
Mass.,  estimates  the  installed  base 
of  System/36  at  between  60,000 
to  70,000  units  and  of  the  entire 
family  at  nearly  130,000  systems. 
"Although  IBM  may  come  out 
with  larger  and  more  powerful  ver¬ 
sions  of  System/36,  it  has  certain¬ 
ly  fulfilled  a  need  for  a  general 
business  computer  for  small  busi¬ 
nesses.  Its  future  depends  on  the 
evolution  of  multiuser  operating 


systems  for  the  IBM  Personal 
Computer  and  how  fast  IBM  can 
develop  a  viable  and  cost-effective 
local-area  network,"  he  said. 

Like  System/36,  much  of  the 
marketplace  for  the  PC  was  de¬ 
partmental  at  first  and  also  target¬ 
ed  at  the  small  business  profes¬ 
sional.  But  as  IBM  end  users 
realized  they  had  a  large  installed 
base  of  both  System/36  products 
and  Personal  Computer  XTs  and 
Personal  Computer  ATs,  they  de¬ 
manded  a  way  to  merge  the  two 
technologies.  According  to  llene 
Goldman,  manager  for  Worksta¬ 
tion  Program  at  IDC,  well  over  one 
million  System  34/36/38  CRT- 
type  devices  exist  in  the  market¬ 
place  and  sit  on  an  estimated  7%  of 
the  desktops  in  the  corporate 


world,  as  of  1985.  Moreover,  an 
estimated  50,000  System  34/36/ 
38  emulation  boards  for  PCs  were 
shipped  last  year,  bringing  the  in¬ 
stalled  base  of  PCs  connected  to 
twinaxial  cable  to  approximately 
70,000  systems. 

Another  attempt  by  IBM  to 
merge  the  somewhat  competitive 
System/36  and  PC  technologies 
was  its  introduction  of  the  Sys¬ 
tem/36  PC  in  June  1985.  “The 
System/36  PC  has  not  sold  well, 
however,  because  IBM's  target 
market  for  the  system  is  not  dear¬ 
ly  defined,”  Moschella  said. 

Conversely,  this  lack  of  focus, 
positioning  and  popularity  for  the 
System/36  PC  is  in  sharp  con¬ 
trast  to  other  System/34/36/ 
38-to-PC  connection  strategies  of¬ 
fered  by  IBM  and  other  vendors 
for  this  processor  family. 

In  the  spring  1983.  IBM  un¬ 
veiled  the  first  PC  add-on  board  to 
emulate  the  local  5251  terminal 
(Model  11).  Connecting  via  twin¬ 
axial  cable,  it  was  a  solution  to 
System/34/36/38-to-PC  inte¬ 
gration,  and  IBM  has  realized 
moderate  success  with  the  prod¬ 
uct  (estimates  show  IBM  has  in¬ 
stalled  more  than  25,000  such 
connections  to  date). 

But  according  to  Gartner  Group 
analyst  Nancy  Erskine.  IBM  clear¬ 
ly  dominates  in  both  the  main¬ 
frame  and  PC  environments,  but 


Ifealot  like  aBamoulli  Box: 


Diskit  2:  The  diskdrive  that  won’t  drive  you  off  your  desk. 

If  you  think  of  a  Bernoulli  Box*  as  a  big  old  Caddy,  then  that 
would  probably  make  us  a  sleek  little  BMW* 

Introducing  the  new  Diskit  2"  external  disk  drive  for  the  IBM*  PC 
While  it  does  everything  the  Bernoulli  does  (and  then  some),  it  doesn’t 
need  half  your  desk  to  do  it.  Diskit  2  is  designed  to 
fit  right  under  your  monitor.  In  other  words,  “zero 
footprint.”  But  you’ll  certainly  know  it’s  there. 

Diskit2,  withtwin  10MB  removable  Winchester 
cartridges,  is  twice  as  fast  as  Bernoulli  when  com¬ 
pared  in  self-booting  modes.  Using  both  read  and 
write  functions  in  copying  data  from  drive  to  drive, 

Diskit  2  outperformed  Bernoulli  by  a  factor  of  two. 

Diskit  2  is  easy  to  install.  You  just  plug 
it  in,  type  “INSTALL”  and  you’re  up  and  running. 


Nice  to  drive,but  tough  to  park. 


SJfi 


(That’s  about  the  same  time  it  would  take  to  scan  the  first  paragraph  of 
the  Bernoulli  manual.) 

The  Diskit  2  cartridge  drives  are  based  on  the  latest  in  Winchester 
technology  and  offer  virtually  unlimited  capacity  for  storage-intensive 
applications.  And  since  the  cartridges  are  pocket-size,  5Va"  they  are  easily 
removable  for  the  utmost  in  data  security. 

We  torture-test  every  Diskit  2  before  it’s  shipped— both  piece  by 
piece  and  as  a  complete  subsystem.  That  means  we 
can  offer  a  full-year  limited  warranty,  instead  of 
Bernoulli’s  90  days.  And  if  you  have  any  questions,  | 

IDEA’S  toll-free  technical  support  is  there  to  help.  ~t  w 

For  more  information,  see  your  local  dealer  /  j /Xi^y/Ty  C* 
or  call  IDEA  at  1-800-257-5027. 
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TECHNOLOGY  INSIGHT 

High  RISC  Factors 


•BY*STAN'KOLODZIEJ* 


Reduced  Instruction 
Set  Computer  (RISC) 
technology  is  an  iron¬ 
ic  acronym.  Those 
companies  coming 
out  with  computers  using  RISC 
architecture  are  confronting  a 
shaky  economy.  They  are  also  fac¬ 
ing  a  computer  market  growing 
more  cynical  and  resistant  toward 
any  new  technological  promises 
that  might  deliver  more  on  paper 
than  in  practice. 

RISC  came  into  the  commercial 
spotlight  two  years  ago  when 
Mountain  View,  Calif.,  computer 
maker  Pyramid  Technology  Corp. 
introduced  its  RISC-based  Model 
90X  minicomputer.  Since  then, 
RISC  has  gained  more  attention:  it 
has  also  created  an  increasingly  di¬ 
vided  number  of  detractors  and 
supporters. 

So  far  RISC  has  been  used  with¬ 
in  the  sketchy  no  man's  land  of  su¬ 
permicrocomputers  and  low-end 
minicomputers  —  mainly  depart¬ 
mental  systems  using  32-bit  pro¬ 
cessor  technology.  IBM's  recently 
announced  single-user  32-bit  Per¬ 


sonal  Computer  RT  workstation/ 
microcomputer  is  an  exception, 
but  it  is  difficult  to  say  if  RISC  will 
be  used  by  other  vendors  in  office 
microcomputing.  RISC  by  its  na¬ 
ture  is  an  expensive  research  and 
development  proposition  without 
an  extensive  base  of  third-party 
software,  unlike  the  present  Intel 
Corp.  8088  and  80286-based  MS- 
DOS  office  microcomputers.  If 
anything,  RISC  will  find  a  place  in 
the  booming  computer-aided  de¬ 
sign  and  manufacturing  (CAD/ 
CAM)  market  for  single-user 
workstations. 

Part  of  the  problem  lies  within 
the  technology  itself.  The  fact  is 
each  company  with  an  interest  in 
RISC  tends  to  interpret  RISC  a  lit¬ 
tle  differently.  Since  the  concept 
of  RISC  was  first  studied  in  IBM 
labs  in  the  early  1970s,  other  com¬ 
panies  have  taken  it  and  molded  it 
to  their  own  needs. 

“To  date  most  commercially 
available  RISC  systems  are  really 
not  true  RISC  systems,”  explained 
William  Zachmann,  corporate 
vice-president  of  research  at  Inter¬ 
national  Data  Corp.  (IDC),  Fram¬ 
ingham,  Mass.  "They're  a  com¬ 
promise  between  the  aim  of  a 
reduced  instruction  set  and  the 
need  for  more  complex  instruc¬ 
tions  in  order  for  the  systems  to  be 
of  practical  use.” 

The  compromise  Zachmann 
mentioned  is  what  has  been  nick¬ 
named  Complex  Instruction  Set 
Computer  or  CISC  technology,  in 
reaction  to  the  appearance  of 
RISC.  CISC  is  meant  to  embrace 
certain  very  large  scale  integration 
(VLSI)  elements  shared  by  all 
mainstream  microprocessors  such 
as  the  Motorola  Corp.  68000  and 
Intel  Corp.  80286. 

A  good  example  of  a  CISC- 
based  machine  is  the  recently  in¬ 
troduced  VAX  8600  high-end 
minicomputer  from  Digital  Equip¬ 
ment  Corp.  The  8600  contains  a 
set  of  several  hundred  instruc¬ 
tions,  many  handling  arcane  math¬ 
ematical  tasks  and  not  normally 


used  in  commercial  office  applica¬ 
tions. 

Such  apparent  processing 
waste  is  a  rallying  point  for  RISC 
supporters.  A  rule  of  thumb 
known  as  the  80/20  rule  posits 
that  80%  of  the  time  the  average 
computer  uses  only  20%  of  its  in¬ 
structions.  The  most  frequently 
used  are  the  simple  operations 
that  can  be  performed  at  peak  effi¬ 
ciency.  Streamline,  pare  down 
crowded  instruction  sets  and  RISC 
vendors  will  prosper,  RISC  sup¬ 
porters  say. 

To  increase  computer  efficien¬ 
cy,  RISC  supporters  advocate  a 
drastically  reduced  set  of,  at  most. 
100  instructions  to  handle  the 
most  common  tasks.  The  result 
would  be  less  processing  over¬ 
head,  increased  speed  and,  hope¬ 
fully.  a  less  expensive  machine. 

There  could  be  some  hurdles  to 
clear  along  the  way,  however. 
First  of  all,  RISC  detractors  point 
to  what  they  consider  a  major  in¬ 
herent  RISC  problem:  The  greater 
simplicity  of  a  RISC  processor 
does  not  eliminate  the  need  for 


So  far  RISC  has 
been  used  within 
the  sketchy  no 
man 's  land  of 
supermicros  and 
low-end 

minicomputers  — 
mainly 
departmental 
systems  using  32- 
bit  processor 
technology. 


complex  functions. 

RISC  trades  simplicity  in  the 
processor  for  complexity  else¬ 
where  in  the  computer  (usually  in 
the  language  compilers).  Many  of 
today's  applications  are  multitask¬ 
ing,  requiring  complex  subroutine 
call  structures  and  concurrent  op¬ 
erations.  Because  RISC  usually 
does  not  operate  directly  on  data 
in  the  main  memory  (instead  only 
doing  arithmetic  and  logical  oper¬ 
ations  on  data  loaded  previously 
into  data  registers),  the  result 
could  be  slower  throughput  in 
many  programs.  This  could  neu¬ 
tralize  any  speed  advantage  RISC 
supporters  claim. 

Ironically,  many  of  the  RISC- 
based  computers  to  date  have  been 
targeted  at  the  growing  scientific, 
engineering  and  technical  mar¬ 
kets.  True  RISC  architecture, 
however,  probably  would  not  in¬ 
clude  floating  point  arithmetic  and 
decimal  arithmetic  operations,  two 
major  processing  linchpins  in 
these  markets.  To  compensate, 
most  RISC-based  machines  that 
have  appeared  combine  RISC  with 
pieces  of  more  conventional  tech¬ 
nology,  in  effect  producing  hy¬ 
brids. 

"No  pure  RISC  architecture  is 
likely  to  be  a  viable  commercial 
system,"  Zachmann  concluded. 
"Calling  systems  offered  by  ven¬ 
dors  RISC  architectures  is  correct 
only  if  you  understand  that  term 
to  mean  embodying  some  of  the 
RISC  concepts." 

The  question  of  what  consti¬ 
tutes  RISC  technology  is  muddy, 
but  in  the  end  it  might  not  be  that 
important  a  factor  in  RISC's  suc¬ 
cess  or  failure.  Just  as  important, 
if  not  more  so,  are  the  marketing 
strategies  behind  RISC  machines. 

Tom  Henkel,  senior  marketing 
analyst  with  the  Yankee  Group  in 
Boston,  cautions  that  RISC  "is 
not  a  market  unto  itself.  It  has  def¬ 
inite  advantages  in  certain  market 
segments.  People  didn't  get-excit¬ 
ed  about  gate  array  technology  a 
few  years  ago,  although  it  has  had 


There’s  an 
impression  that 
RISC  will  either 
revolutionize  the 
computer  industry 
or  fade  away? 
Neither  will  occur. 
RISC  will  coexist. 


In  software,  the  Uni*  operating  sys¬ 
tem  has  provided  a  unifying  factor  for 
RISC  machines.  Fielding  strong  benefits 
in  communications  and  the  technical/ 
scientific  applications  field.  Uni*  is  also 
suited  to  RISC's  simplified  architecture. 
The  relationship  is  symbiotic.  At  the 


lix  operating  system, 
that  computer  systems  be 
1  their  applications."  Cere 


separately  in  computers  by  separate  pro¬ 
cessors.  RISC  can  find  niches  as  separate 
processors  in  such  systems,  handling  ap- 


nance  gains  of  RISC-based  machines 
r  CISC-based  machines  are  big 
ugh  to  justify  the  high  development 
ts  in  producing  and  integrating  the 
IC  technology  into  vendors'  product 
s.  At  first,  it  appeared  those  benefits 
ht  be  there.  Pyramid  Technology's 
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Over 125,000 Irwin  BACKUT  SpemsSold. 


the  number  one  position  in 
sales  of  tape  backup  systems  for 
microcomputers. 

Irwin’s  Complete  and 
Friendly  Software.. 
makes  backup  convenient  and 


dup  of  your  entire  disk  or 
tty  specific  flies  you  select 


following  feature,  tbur  Irwin 
Micro  Cartridge  can  be  accurately 
read  on  any  computer  equipped 
with  an  Irwin  BACKUP™  Tipe 
System. 

Irwin's  EC/Tape'  Provides 
Automatic  Error  Correction 


Extremely  Affordable 
Each  one  of  Irwin's  complete 
family  of  BACXUP™  Systems  Is 
designed  specifically  to  protect 
information  stored  in  microcom¬ 
puters  equipped  with  hard  disks. 
The  Irwin  10  megabyte  or  20 
megabyte  series  includes  models 
for  internal  mounting  drive  or 


external  plug  in  .  .designed  for 
IBM  K/a,  IBM  PC/XT  and  roost 

Why  lake  unnecessary  risks 
when  protection  is  so  easy  and 
affordable?  Call  1 -800-BACKUP  1 
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'ALL  MY  POSSESSIONS 
FORA  MOMENT  OF  TIME: 


The  ITT  XTRAtmXP.  Our  crown- 


By  matching  memory  to  the  muscle  of 
the  Intel  80286  microprocessor,  we’re  able 
to  achieve  “no  wait  states!’ 


Making  the  OT  XTRA  XP  thirty  per¬ 
cent  faster  than  the  IBM  AT.  And  hilly 
XT-compatible. 

Giving  you  speed  and  flexibility 
Because,  being  a  corporation  of  many 
businesses,  we’re  in  a  unique  position  to 
better  understand  what  you  need  to  grow 
Tbday,  as  well  as  tomorrow 


UPGRADE  STRATEGIES 


Planning 
PC  Upgrade 


lY'JOHN'O.  'SAUNDERS' 


An  old  adage  of  the 
computer  industry 
says  that  user  de¬ 
mands  expand  to  fill 
all  available  process¬ 
ing  and  storage  capacity.  Users 
have  an  extraordinary  ability  to 
dream  up  ever  more  effective  de¬ 
mands  of  their  hardware  and  soft¬ 
ware.  Who  would  have  imagined 
three  years  ago,  for  example,  that 
the  640K  bytes  of  addressable 
memory  allowed  by  the  designers 
of  the  IBM  Personal  Computer 
would  soon  prove  insufficient  for 
the  purposes  of  many  sophisticat¬ 
ed  spreadsheet  users?  The  aston¬ 
ishing  rate  of  technological  pro¬ 
gress  in  the  industry  has  been 
matched,  if  not  exceeded,  by  these 
extreme  (and  sometimes  bizarre) 
needs. 

The  cycle  of  new  product  an¬ 
nouncements  and  rising  user  de¬ 
mands  has  created  an  unusual 
crossroad,  at  least  within  the  IBM 
product  line.  Intel  Corp.,  IBM’s 
supplier  of  processor  chips  for  the 
PC  family,  has  announced  that  de¬ 
velopment  of  the  successor  gener¬ 
ation  of  chips  to  the  80286  (the 
main  CPU  of  the  IBM  Personal 


Computer  AT)  is  proceeding  with 
80386  and  80486  models.  This 
new  generation  of  processors  of¬ 
fers  several  important  technologi¬ 
cal  advances  over  the  8088  chip  of 
the  original  PC  and  the  80286  of 
the  PC  AT.  Yet  despite  the  fact 
that  the  80386  and  80486  will  not 
reach  commercial  production  until 
the  end  of  1986  and  mid-1987  at 
the  earliest,  it  has  been  predicted 
there  will  be  no  operating  system 
software  available  at  that  time  to 
take  advantage  of  their  full  capa¬ 
bilities.  Thus,  the  inability  of  DOS 
to  take  full  advantage  of  hardware 
capabilities  in  the  AT  will  likely  i 
continue  in  future  PC  models.  i 
At  the  same  time,  many  organi-  : 
zations  find  their  base  of  PC  users  ■ 
has  grown  substantially  in  its  I 
range  and  sophistication  of  needs. 

A  few  years  ago,  many  MIS/ data  i 
processing  and  Information  Cen¬ 
ter  managers  recognized  their  pri¬ 
mary  missions  as  being  largely 
educational  —  if  not  evangelical 
—  in  nature.  The  installation  of 
over  3  million  PCs  in  U.S.  busi¬ 
nesses  in  the  past  three  years 
caused  a  huge  demand  for  basic 
instruction  in  their  use.  Most  me- 


dium  and  large  organizations  have 
responded,  providing  the  neces¬ 
sary  training  and  support.  Yet 
while  the  educational  mission  con¬ 
tinues,  all  organizations  have 
some  groups  of  users  who  for  sev¬ 
eral  possible  reasons  have  already 
pushed  their  PCs  to  the  limit. 

Thus,  data  processing  and  In¬ 
formation  Center  managers  are 
faced  with  a  dilemma:  How  can 
they  best  meet  the  rising  expecta¬ 
tions  of  sophisticated  users  given 
the  increasing  rate  of  technologi¬ 
cal  change  and  the  expected  dis¬ 
junction  between  hardware  and 


software  product  enhancements 
over  the  next  12  to  18  months? 
The  answer  lies  in  the  availability 
of  powerful  add-on  products  that 
can  extend  the  capacity  of  the  ba¬ 
sic  PC.  However,  the  proper  selec¬ 
tion  of  these  products  vs.  com¬ 
plete  product  upgrades  depends 
on  the  characteristics  of  individual 

Figure  1,  Page  50  presents  the 
main  upgrade  paths  among  the  PC 
family  of  products.  The  figure 
shows  less  powerful  but  more  es¬ 
tablished  technology  at  the  bot¬ 
tom  and  more  powerful  but  less 
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The  trade-up 
strategy  may  be 
the  simplest 
means  of  moving 
up  the  hierarchy  of 
functionality,  but 
it  is  also  the  most 
expensive. 


between  $200  and  $500.  Such  products 
typically  provide  additional  functions 
such  as  printer  spoolers  and  RAM  disks. 
In  a  similar  fashion.  8086/8087  and 
80286/80287  coprocessor  boards, 
which  essentially  replace  the  existing  PC 
central  processor  with  a  more  powerful 
chip,  can  meet  the  need  for  additional 
processing  speed  for  approximately  $900 
to  $2,000.  By  making  full  use  of  these 
products,  an  XT  can  have  its  processing 
and  RAM  opacity  boosted  to  the  same 
range  as  the  AT.  roughly  half  thecost. 

Thus,  the  add-in  strategy  provides  an 

achieving  technical  enhancements  to  the 
basic  PC.  Yet  addons  have  one  serious 
flaw:  Their  upgrade  path  is  limited  at  ap- 


Flgure  1 .  Main  Upgrade  Pad's  Among  IBM  PC  Family 

ture  operating  software  can  provide  will  The  left-hand  branch  < 
likely  be  incompatible  at  lower  levels.  tends  several  levels  furthe 

If  add-in  boards  offer  a  viable  short-  ly  defined  the  third  level  a 
term  (but  strictly  limited)  upgrade  path,  by  users  of  large  spreads! 
what  are  the  the  best  specific  situations  more  than  100  rows  by  2 
to  employ  them?  Naturally,  users’  needs  the  use  of  1-2-3  macros), 
vary.  Selecting  the  best  upgrade  path  is  a  cally  lead  in  one  of  two  dir 

matter  of  identifying  the  likely  change  in  velopment  of  true  data  b 
user  demand  patterns  and  matching  the  application  of  sped; 
these  with  available  and  expected  tech-  modeling  and  statistical  at 
nology.  to  numerical  problems.  Us 

Figure  2  presents  a  means  for  map-  vanced  functions  typical 
ping  usage  typical  sequences  among  gen-  most  powerful  hardware 
eral  business  PC  users.  Naive  users  who  surfh  as  true  relational  dat 
employ  PCs  for  highly  generalized  tasks  ment  systems  (DBMS),  s< 
(such  as  word  processing  and  simple  cision  support  systems  (I 
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Micros  now  pro¬ 
vide  the  power 
previously  asso¬ 
ciated  only  with 
larger,  far  more 
expensive  computers.  IBM’s  Per¬ 
sonal  Computer  AT  and  Personal 
Computer  RT,  Digital  Equipment 
Corp.'s  Microvax  II  and  Unix- 
based  supermicros  offer  minicom¬ 
puter  performance  at  microcom¬ 
puter  price  levels.  With 
networking  and  further  improve¬ 
ments  in  hardware  technology,  mi¬ 
crocomputers  will  compete  with 
small  mainframes  in  processing 
performance. 

Users  at  group  or  department 
levels  will  want  to  use  this  power 
to  set  up  multiuser  information 


these  systems  without  mainframe- 
size  budgets,  users  and  MIS  pro¬ 
fessionals  are  turning  to  new 
fourth-generation  languages  de¬ 
signed  for  microcomputers. 

Department-level  systems  are 
needed  to  process  information 
shared  by  two  to  20  or  more  users 
in  one  area  within  a  larger  organi¬ 
zation.  Such  systems  might  moni¬ 
tor  prospects  and  orders  in  a  sales 


office;  track  job  applicants  and  For  example,  a  major  south- 
open  positions  in  a  personnel  de-  eastern  telecommunications  com¬ 
partment;  or  control  projects,  per-  pany  uses  high-performance  data 
sonnel  and  expenditures  vs.  bud-  base  and  application  development 
get  in  an  engineering  department,  software  to  build  systems  for 
Typically,  department-level  or  scheduling  and  tracking  the  engi- 
branch  office  systems  involve  re-  neering  and  construction  of  new 
cording,  processing  and  reporting  telephone  facilities.  In  the  case  of 
data  entirely  within  a  section  of  a  particular  job  scheduling  sys- 


Fourth-generation  languages  combine  a 
high-level  application  building  language  with 
an  underlying  data  base  management 
system  and  offer  significant  benefits  over 
building  applications  in  standard 
programming  languages. 


the  organization.  Often  such  sys-  - — , 

tems  upload  summary  data  to  a  of  effort  w»»  .ihui,™  w  — 
corporate  mainframe  or  download  application  that  will  save  150,000 
a  subset  of  the  corporate  data  to  hours  of  clerical  and  supervisory 
the  department-level  system.  But  time  annually.  Another  system 
most  of  the  data  is  created  and  tracking  statistical  data  on  con- 
used  entirely  within  the  group,  de-  struction  jobs  replaced  10  to  12 
partment  or  branch  office  for  manual  logs  and  saved  approxi- 
which  the  application  is  built.  mately  1 ,000  hours  of  manual  ef¬ 


fort  within  each  of  70  district  of¬ 
fices. 

Despite  projected  annual  sav¬ 
ings  of  nearly  $1  million,  however, 
neither  application  was  sufficient¬ 
ly  important  to  the  entire  corpora¬ 
tion  to  merit  priority  in  the  appli¬ 
cation  backlog  of  the  central  MIS 
group. 

Unless  the  users  of  a  depart¬ 
ment-level  application  have  a  soft¬ 
ware  package  that  fits  both  imme¬ 
diate  and  long-term  needs,  they  — 
and  their  MIS  or  information  cen¬ 
ter  support  staffs  —  must  answer 
a  significant  question:  What  is  the 
fastest,  most  efficient  way  to  im¬ 
plement  this  application,  taking 
into  account  the  probable  need  for 
future  changes  and  enhance¬ 
ments? 

Fourth-generation  languages 
provide  a  way  for  MIS  groups  us¬ 
ing  mainframes  to  meet  the  crush¬ 
ing  demand  for  applications.  Prod¬ 
ucts  such  as  Ideal  from  Applied 
Data  Research,  Inc;  Natural  from 
Software  AC;  Mantis  from  Cineom 
Systems,  Inc.;  Focus  from  Infor¬ 
mation  Builders,  Inc.;  and  ADS/ 
Online  from  Cullinet  Software, 
Inc.  are  all  designed  to  replace 
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Finally  a  network  th 

Thanks  to  3+.  And  remote  PC  access.  So  you  can  use 

The  multi-user  PC  network  operating  the  network  even  if  you’re  working  at  home  or  on 

system  that  conforms  to  all  the  standards.  And  the  road. 

plays  all  the  greats.  Electronic  mail,  too.  To  send  information 

So  you  can  build  a  network  any  way  to  any  user  on  any  of  your  networks.  Whether 

you  want  Because  3+  implements  the  Microsoft  they’re  across  the  building-or  the  country. 

Redirector;  PC/MS-DOS  3.1  and  more.  To  And  if  you  have  an  IBM  mainframe,  get 

deliver  true  multi-user  file  sharing.  our  3+3270  and  you’re  into  the  corporate 

In  fact,  3  +  gives  you  everything  DOS  3.1  data  bank, 

does.  “Plus”  a  whole  lot  more.  We  could  go  oa  But  you  get  the  idea. 

Such  as  internetworking.  To  link  multiple  The  3+  family  is  the  most  complete  and  corn- 
local  area  networks  over  ordinary  phone  lines.  patible  network  operating  software  you  can  buy. 
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In  fact,  there’s  only  one  other  thing 
you’ll  want  A  way  to  manage  your  network  com¬ 
munications,  files,  printers  and  backup. 

We  have  that,  too.  In  our  3Server  family 
of  dedicated  network  servers.  Each  delivers 
maximum  network  performance  for  5  to  50  users. 
Or,  thanks  to  3+  versatility,  you  can  use  PC 
ATs  or  compatibles. 

Best  of  all,  3+  is  brought  to  you  by 
3Com.  The  most  experienced  supplier  of  PC 
networking  products.  With  the  largest  installed 
base  of  PC  networks  in  the  world. 


So  why  settle  for  half  a  network  solution? 
Or  a  proprietary  approach  that  locks  you  into 
a  dead  end? 

See  your  nearest  3Com  dealer  instead. 
For  the  name  and  address  of  the  one  nearest  you, 
call  l-800-NET-3Com. 

Because  in  networking,  there’s  only  one 
way  you  can  have  it  all. 

3Com 


How  to  advertise  in 
every  major  computer 
market  in  the  world 
as  easily  as  you 
advertise  in  the  U.S. 


Micros  offer  the 
potential  of  a 
richer  end-user 
interface,  if  the 
fourth-generation 
language  used 
offers  the 
appropriate 


Get  the  news  when  you  can  use  it... 
and  get  off  the  route  slip  circuit! 

Order  your  own  subscription  to  COMPUTERWORLD. 

Each  issue  costs  about  what  you'd  pay  for  a 
morning's  cup  of  coffee. 


CALL  TOLL  FREE 
1  800  544  3712 

or  use  the  postage-paid  order 
form  you'll  find  bound  into  this 
issue.  86C  an  issue,  plus  a 
FREE  desktop  solar  calculator 
with  your  paid  subscription. 

•  In  PA  call  collect  215  768-03881 


Make  these  “people”  laugh, 
and  you  could  win 
$100  worth  of  software. 


1986 


Announcing  the 
Computerworld  bi 


iutton  contest! 


Every  year,  as  all  you  button  freaks 
know,  Computerworld  distributes  tens  of 
thousands  of  buttons  at  trade  shows 
around  the  country.  For  several  years  now, 
against  our  better  judgement,  we  have 
been  letting  you,  our  readers,  write  these 
buttons.  To  our  surprise,  you  have  written 
some  good  ones  (like  those  shown  here). 
So,  we're  doing  it  again. 

We’re  looking  for  a  few  good  slogans  — 
witty,  relevant,  SHORT  (these  are  small 
buttons),  and  at  least  moderately  clean. 
You  may  send  in  your  entries  on  the  form 
below  or  a  copy. 


But  you  may  NOT  send  us  everything 
that  comes  into  your  head.  Our  offices 
aren’t  big  enough  to  handle  all  that  paper! 
Please  take  the  time  to  narrow  your  ideas 
down  to  the  two  best  you  can  come  up  with 
(test  them  on  your  friends). 

All  entries  will  be  shown  to  our  panel  of 
judges,  who  will  be  tied  to  their  chairs  until 
selections  are  complete.  Six  winning  slo¬ 
gans  will  be  picked,  and  everyone  who 
sent  in  one  of  those  slogans  will  be  eligi¬ 
ble  for  a  prize.  If  you  are  the  only  one  to 
send  in  a  winning  slogan,  you  win  the 
prize.  If  more  than  one  person  had  the 


_ _  t  idea,  we’ll  pick  the  prize 

winner  out  of  a  hat  Prize  winners  will 
receive  a  $100  certificate  good  towards  the 
purchase  of  software  from  a  friendly  neigh- 


AU  decisions  of  the  judges  will  be  final, 
and  no  representations  as  to  their  compe¬ 
tence,  skill,  or  sense  of  humor  are  being 
made.  All  entries  will  become  the  property 
of  CW  Communications/Inc.  Deadline  for 
entries  is  May  2, 1986  at  our  offices  in 
Framingham,  MA. 


YES,  I’d  like  to  enter  Computerworld 's  ridiculous  button  contest 
My  two  slogans  are  written  below.  I  understand  the  rules  above, 
and  realize  that  these  entries  will  become  the  property  of  CW 
Communications/Inc.  I  hope  your  judges  can  read! 


Phone  (in  case  1  win):  - 

SEND  TO:  Nancy  Langmeyer,  Computerworld,  Box  9171, 
Framingham,  MA  01701-9171. 


PRODUCTS 


AT&T’s  Products  Integrate 
PCs  With  Digital  Telephones 

MORRISTOWN.  N.J.  —  AT&T  recently  figuration  will  support  data  communi 
unveiled  a  family  of  hardware  and  soft-  tions  up  to  9.6K  bit/sec. 
ware  products  to  integrate  its  PCs  with  The  full-function  arrangement  ci 
digital  telephones.  sists  of  PC  expansion  cards  and  softw; 

With  the  PC/PBX  Connection,  a  user  packages  for  MS-DOS  or  Unix. 


Apple  Offers  Macintosh  Plus  PC 


tosh  Plus  PC  with  lM-byte  of  main  of  locating  and  wo 
memory  and  an  SOOK-byte  double-sid-  uments,  the  compa 
ed  floppy  disk  drive.  In  addition,  the  The  Macintosh 
Macintosh  Plus  has  a  built-in  Small  Macintosh  Plus  up 
Computer  System  Interface  (SCSI)  intosh  128K  and 
port  for  connecting  high-speed  hard  also  available.  The 
disks,  tape  backup  systems  and  other  $299:  the  '  ' 


Add  a  hard  disk  without  changing 
power  supplies.  FileCard"  draws 
under  5  watts— less  than  half  the 
power  required  by  the  competition. 
And  only  FileCard  can  upgrade  you 
system  with  an  extra  512K  RAM. 


/ 
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WITH  DATA  GENERAL, YOUR  STAND-ALONE  PC’S 
NO  LONGER  HAVE  TO  STANDALONE. 


alone  application., 
a  single  keystroke.* 


essing  now  operates  on 
ntelligent  workstations, 
d  'F.0  Connection'" 
ve  between  stand- 
1 1  .iiiiA  automation.  With 


The  Data  General  MV/2000DC"  computer  is  the 
new  price/performance  leader  in  departmental 
systems.  Which  lets  you  automate  each  department 
at  a  surprisingly  low  cost. 

The  latest  enhancements  to  CEO 11  (comprehen¬ 
sive  electronic  office)  give  you  complete  integrated 
business  automation.  From  desk  to  desk.  From 
department  to  department.  From  the  company  that 
keeps  you  a  generation  ahead.  To  find  out  more, 
call  1-800-DATAGF.N  Or  write  Data  General,  4400 
Computer  Drive  Wfestboro.  MA.  01580. 


i  w  Data  General 

aGeneration  ahead. 


